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(57) The invention relates to hole drilling. The object of the invention is to improve operating 
parameters of a hole. Once a producing formation is stricken, the hole is tested. Then, service 
relief holes are drilled at a distance equaling the length of water-jet fractures. Then, cavems are 
developed and the formation is water-jetted. Further, a gravel mixture is pumped down after 
reducing pressure to the values providing absorption rate higher than the design yield during 
operation. 1 il. 

Description of the Invention 

The invention relates to the mining and may be used for constructing production and exploratory 
holes. 

A method has been proposed for construction of a filter hole comprising drilling a center hole 
and service holes. The center hole is reamed so that service holes are located around the 
periphery of a cavern. The developed cavern is filled with gravel via the service holes. 

However, according to this method it is difficult to increase the cavern to a substantial size 
without a hard roof due to possible collapse of the overlying rock, replacement of more 
permeable rock by less permeable rock in the operating interval and lack of respective tools for 
reaming to large diameters, etc. In addition, it is not practically possible to drill strictly vertical 
multiple holes. Therefore, the condition of positioning hole bottoms around the periphery of the 



cavern may be satisfied quite rarely, for example, by constructing water wells measuring 15-20 
m in depth. 

A method has been proposed for the construction of a hole to improve its operating parameters 
by hydraulic fracturing followed by injecting a filler into the fractures formed. As a rule, the 
method is used in fractured reservoirs. 

In sand formations, slightly cemented rock, however, the hydrofracturing is not efficient as it is 
not possible to wash channels and carry over small fractions to the artificial discharge zone. 
When a sand formation is exposed to the pressure differential, fractures do not form, but its 
structure (compaction, etc) somewhat slightly changes. On the other hand, open channels similar 
to hydrofracturing-induced fractures may form in sand formations if filtration and discharge 
zones, to which the rock carried over from the channels may be removed, are available. 
Therefore, rather a process which is more properly called a formation water-jetting, but not 
hydrofracturing is suitable for slightly cemented rock. 

A method has been proposed for the construction a filter hole comprising the steps of striking a 
formation, lining it with a casing string; perforating and mechanically forming perforation 
tunnels or fractures, mounting a filter and precoating gravel with a complete absorption of a 
carrying fluid. This method guarantees a reliable filling of perforation tunnels of various 
configurations. 

Perforating, however, forms fragmented small fractions of the producing formation rock which 
need to be consolidated before gravel precoating, and this cannot be accomplished by using a 
conventional washing. The fragmented particles and sludge may be removed by pumping from 
the perforation tunnel, if filtration is provided from it. However, it is not possible to meet this 
condition due to an instantaneous collapse of the perforation tunnel during drawdown. 
Accordingly, when the recommended process is used, fragmented particles, sludge and 
colmatants (available in carrying fluid) will be irrecoverably carried to the formation in the 
process of gravel pumping-down with complete absorption of the carrying fluid. In the process 
of developing the hole, the precoated gravel pack which is selected in a respective manner 
prevents the cut-off rock, sludge and colmatants from removing. Therefore, application of the 
conventional process leads to contamination of the formation zone adjacent to perforation 
tunnels, mudding processes, increased imperfection of the hole and reduction in its operating 
parameters. 

The object of the invention is to improve operating parameters of the hole. 

In the prior art method that provides striking a producing formation, testing a hole, developing a 
cavern and pumping down a gravel mixture with complete absorption of the carrying fluid, the 
object set is accomplished by drilling service relief holes at a distance equaling the length of the 
water-jetted fractures, water jetting the formation by injecting the pressurized carrying fluid into 
it and causing absorption thereof, while the gravel mixture pumping starts after reducing the 
water-jet pressure to the values providing the rate of the carrying fluid absorption higher than the 
design yield during operation. 

The drawing shows a sectional view of a filter hole construction. 
The method is embodied as described hereinafter. 

A hole 1 is drilled and a casing string 3 is cemented down to a roof 2 of a producing formation 3. 
The formation is stricken and tested, a Droducine interval, a rock comoosition of the formation 



and its filtration and other parameters are determined. The length of fractures with a preset 
capacity of the pumping equipment is determined using the data on filtration properties of the 
formation subject to the pumping equipment capacity. The service relief holes 5 are drilled at a 
distance equaling the length of the water-jetted fractures 4. The hole 1 is reamed in the producing 
interval and a filtration string 6 is lowered. 

Water-jetting of the formation begins. For this purpose, a carrying fluid is injected into the 
producing interval. Pressure abruptly increases at the initial point of squeeze with the minimal 
rate of absorption. The rate of absorption increases with time, while squeeze pressure reduces 
and stabilizes. The specific rate of absorption is increased to the design specific operating yield 
and then gravel is injected into the fractures 4 formed by washing. Sludge, colmatants and small 
particles washed out from fractures 4 are washed out to service holes 5 and then carried up to the 
surface through flowing of wells 5 or by bailing, swabbing or pumping out them. After filling the 
formed fractures 4 with gravel, the hole I is completed and developmentbegins. 

Example . In the process of exploration of underground water deposits coincided with dust sands 
occurring in the depth interval of 1 90-200 ro, a center hole was drilled. After testing, the interval 
for filter placement and approximate filtration parameters of the formation were determined. As 
the available pump produced a pressure of 6.0 MPa, a length of the water-jet fracture through 
which a carrying fluid may be squeezed is within the range of 10-25 m. 

Two monitoring holes were drilled at a distance of 15 m from the hole and equipped with filters 
having perforations exceeding a medium sand 5-8-fold in the interval 190-200 m. 

Water was injected in the center hole. Initially, the pump forced arid a pressure increased up to 
5.6 MPa. 8 minutes later, the monitoring holes started to flow and formation of water-jet 
channels commenced; The pressure gradually reduced, while injection rate increased. The 
channels were washed for 70 minutes, whereupon the specific injection rate reached 0.8 l/s per 
0.01 MPa of the overburden on formation. Sludge and fine sand particles carried out from the 
channels were carried up to the surface by a flowing stream via monitoring holes. 

Then the gravel which filled a formed cavern and water-jetted channels was injected in 
combination with the carrying fluid into the hole. Once the gravel filled the cavern, the injection 
pressure abruptly increased and injection was stopped. 

When the hole was developed, the yield exceeding the design one by 8% was obtained. 
Claims 

The method of constructing a filter hole comprising the steps of striking a producing formation, 
testing a hole, developing a cavern and pumping down a gravel mixture with complete 
absorption of a carrying fluid, characterized in that, to improve the operating parameters, service 
relief holes are drilled at a distance equaling the length of the water-jetted fractures, the 
formation is water jetted by injecting the pressurized carrying fluid into it and causing absorption 
thereof, while the gravel mixture pumping starts after reducing the water-jet pressure to the 
values providing the rate of the carrying fluid absorption higher than the design yield during 
operation. 
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(57) M3o6peTeMwe othocwtcIi k 6ypeHnio ckb3- 
jkwh. Uciib M3o6peTeMMfl - noBMUteHwe 3kc- 
n/iyaTauMpHHbix napaMerppB ckb3)kmhu. 
Tlocjie bckphtvw npoAYKTMBHoro nnacTa npo- 
m3boa*t onpdSoBdMMe CK&awMHM. 3ateM«6y- 
ppT BcnoMorate/ibHwe pa3rpyaoMHwe 

CKBaJKMHW H3 p3CCT0 Jl H MM , p3BM0M WWAHS Tpe~ 

ujkh rMAPopaaMbiBa. floc/ie aroro paapa6aTu- 
eaiOT kasepHW m npow3BOA»T tmapop33mwb 
nnacTa. Rotom 3a k3mm b3K>t rpaaMflHyio 
CMecb nocne CHwXeHwa AaaneHw« ao SHdMe- 
HMtf, o6ecneMMBaiou4Mx pacxoA nornomeHMn 
6o/ibuie npoeKTHoro Ae6Mja cipw 3Kcn/iyaTa- 

UWH. 1 Mil. 
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l/l3o6peTeHi4e othocwtca k ropnoMy Aeny 
h mojkgt 6wTb ucnb/tb30BaH0 npw o6opyAoea- 

HMM 3KCn/iy3TaUMOMHblX M p83BeAOHHbtX CK83- 

>KWH; ' 

M3BecTeH cnoco6 oSopyAOsaHHR 4>n/!bT- 
PObow CKBaacuHbi, 3aK/iiOMaioi4Maca b 6ypennw 
ueHipa/ibHofl m BcnoMoraTenbHoft ckBa>KiiH. 
UeHTpa/ibHyK) CKBawwHy pacuJMpaKrr t3kmm 
o5pa30M, mto6w BcnoMoraTe/ibHbie cKBaxwHM 
pacno/iara/iwcb no nepw<J>epnw xaBepHbi. Pd3~ 
pa5oTaHHyio xaBepHy aacbinator rpaaweM mc^ 
pea BcnoMoraTe/ibHue ckb3>kwh w. 

OAHaico cpr/iacHO atoMy cnoeo6y yBeflw- 
M«Tb pa3Mep KaBepHbi 6e3 Hai\mv\x ycTofcMM- 
BOW KpOB/lH ao cymecTBeHHwx pa3M6poB 
cno^KHO.BCneACTBwe &o3M0JKHorb o6pyujeHMfl 
Bbime^encaiUMx nopbA. 3aMemeHtia 6onee 
npoHnuaeMwx nopOA b nHrepeane axcn/iyaTa- 
uww Ha Menee nponvmaeMue, 0TcyrcTBM« co- 
ot bctct By K) mero MHCTpyMeHTa aa* 
pacuJupeHww ao 6o/ibLuwx AwaMeTpoBn t>a. 
KpOMe Toro, npo6ypwTb HecKo/ibKO ckb3>i<hh 
ctppro BepTHKanbHo npaKTvmecKM hcbo3mo>k- 
ho; floaroMy ycnoBwe pacnonoaceHt/ia 3a6oea 
ckBaxctiH no nepMC^epnii K3 b e p h w m ox eT 6biTb 
c66/i»0AeH0 BecbMa peA^o, HanpuMep npM 
ofiopyAoaaHUM boahux . KonoAUea niy6wH0tf 
15-20 m. \ . . ' • k 

Vl3BecreH cnoco6 o6opyAOBaHM« cKBa>KM- 
Hbi, xorA^ c ueyibio yaenmenw ee aiccnnyaTa- 
Umohhwx napaMeTpoB ocyujiecTanniOT 
^popa3pwB c nocneAyJoiue^ aawicofl bo6- 
pa30BaHHwe TpemwHu Hano/iHm-e/ifl. Cnoco6 

npWMeHflKJT, KBK fipaBtf/lO, B TpemMHOBaTtJX 

KOiineKTopax. 

OAHaico a necnanbix n/tacfax, c/ia6ocue- 
MeHTwpoaaHHbix nopoAax rviAPopa3PbtB He 
AaeT nbnoxMTenbHbix peay/ibTaTOB no npwMw- 

He OTCyiCTBHSI BO3M0XCHOCTM npOMblBKM K3H3" 
J10B M BblHOCa M6/1 KMX <J)paKUt/lfi B 30Hy 

MCKyccTseHHoft pa3rpy3KM. npvi npnnb>KeHMn 
nepenaAa A3B/ieH>ifl Ha necsaHwft nnacT Tpe- 
iamh He 06pa3yeTCfl, a to/mo HecKO/ibKO mg- 
HfleTCH ero CTpyxTypa (yn/WHeHMe w t.aO» C 
Apyroti ctopohw, b necMaHbix nnacrax bos- 
. mo>kho o6pa30saHne oTKpbiT&x KaH&nOB, no- 
Ao6hwx Tpem^HaM rwApopa3pbiBa b ony^ae 
Ha^MMMK <J>i^bTpaqww w aoHbi pa3rpy3KM, xyAa 
Mo>KeT yA3/i5)TbCH BbiH&ceHHan M3 KaHa/ioB no- 
poAa. TaKtiM o6pa30M, aa» c/iaSocqeMeHTw 
posaHHwx nopoA B03MoaceH He rw Apopa3pbiB, 
a npouecc, KdTOpufc 6onee npasmtbHO Ha3bi- 
BaTb rwAPopa3MbiBOM n^acTa. 

M3BecTeH cnoco6 o6opyAOBaHM5? $\nr\vT- 

pOBOM CKBaXMHU, 38K/lK>MaiOlUHPiC$l BO BCXpbi' 

. n/iacTa, 3aKpen/ieHiiU ero o6caAH0f^ 
Ko/iOHHOft, nep4>opai4MM m o6pa30B3Hnvj Mexa- 
HMMecKMM nyTGM nep<{)opauMOH HUX KaHa/108 
M/iM TpeuiMH, ycTanoBKe <t)wnbTpa w HaMWBKe 
rpaawfl npw no/iHOM nor/ioiueHutw xcmakoctw- 



HOCMTe/i5t. YKaaaHHbift cnoco6 rapaHTMpyet 
H3Ae>KHoe'3anonHeHMe nep^opauHOHHbix Ka- 
Hd/ioe pas/iuMHofl KOH()>Mrypai;u)M. 

OAHaKo B npouecce nep^opaqww o6paay- 

5 KTTC5) 06/10MOMHbie MeilKMe C^pdKUMM nopOAM 

npoAyKTMBHoro n/iacra, KOTopue Hep6xOAMMO 
ycw/inTb nepeA h3mmbom rpaBna, oi5biMHOM 
npoMbiBko^ 3to CAenaTb ne yAaeTCJi. YAa/iHTb 
o6noMOMHwe HacrwMW m ujnaM mo>kho npw ox- 
10 xanxe M3 nep(|)op3.uMOHHoro xana/ia npw Hd/ivi- 
hum <J)HAbTpauwn M3 Hero. OAHaxo BwnonHMTb 

3TO VC/I0BM6 HdB03MO)KHQ no npMHMHe MTHO- 

&6HHoro P6pyujeHMfl nep<f)opai4WOHHoro H3M3- 
na npw/AenpeccwM. » 3to« CBn3n npw pexo- 
15 Me.HAyeMo^ TexHo/iorww o6noMOMHue Mac- 
T^Ubt, mndM, ko^bMaTdKTbt (HaxoAfliMnec» a 
>*MAKOCTw-HOCvrre/ie) npw 3axaMKe rpaewsi npw 
nc3/tHOM nor/ioiueHwn >KMAKOCTW'HocviTe/i» 6y; 
Ayj 6e3B03BpaTHd aaHOCMTbcn b n/iacT. YAar 

20 /IHTb OTilOMOMHWe nopoAW, UJ/iaM, 
KO/lbM3T3HTb1 He n03B0/1«eT npH 0C80GHWH 

GKBa>KiiHbi HaMwran rpaBwftHan oScwnxa, ko- 
ropa« ndA6wpaeTCfl c o ot b 6tct By k) m o6pa- 
3om. Tbkum o6paaoM 4 npwMeHeHne nsBecTHOft 
25 TexHO/iorww npwBOAWT k 3arp«3HeHMK) finmne- 
x<3ii4e^ k nepc(>opauMOHHbiM KananaM 3one 
nnacra, K0/ibM3TaMM0HHWM npoueccaM, noshi- 

UJeHUK) HeCOBepUjeHCTBa CKBa>KMHbl li CHMXCe- 

hmio ee axcnnyaTauwoHHbix napaMerpoe. 
30 * Ue/ib w3o6peTeHM» - noBbiiueH^e aKcnny- 
aTauMOHHwx napaMeTpoB cKBa>KMHbi. 

nocTas^eHHafl ue/ib AOCTwraeTCH reM t mto 

,. B H3BeCTHOM ChOC06e, 33KnK>M3IOLHeMC^ BO 

BCKpbiTni/i npOAyKTMBHpro n/iacTa* onpo6oBa- 
35 hum CKBaxcwHbi, pd3pa6oTxe xasepHw w saxa^- 
Ke rpaBMftHO£!i cMecvi npn no/iHOM nor/iouneHMM 

>KMAKOCJM-'HOCV1Ten« l Ha paCCTOflHMH, paBHOM 

AnuiHe rpemwH rnflpopa3MbiBa t ocytAecTB/ifliOT 
6ypenne BcnoMorafe/ibHbix pa3rpy30MHbix 

40 ckbbxhh, rnApopa3MbiB nnacTa nyTeM Harne- 
t3hm« b Hero mcm a ko ctwi - h o cvrre fl h noA Aas/ie- 
HweM n Bbi3dBa ee nor/iomeHMfl, a 3axaMxy 
rpaBMtiHori CNiecw HjaMwuaiOT noc/ie cHi/wenM* 
Aae^eHMfl rnApopa3MbiBa ao 3HaHeHMCi, o6ec- 

45 neMMBaioiAwx pacxoA nor/ioiMeHM» jkwakoctw- 
HOCMTenfl, 6onbiue npoeKTHoro Ae6wTa npw 
; 3kcriAyaTauMM. 

Ha MepTe^e npeACTaa^eHa cxeMa o6opy- 
AOBaHHa (JnwbTpoBOfi CKBa>KHHbi, pa3pe3. 

50 Cnoco6 pcyiAetTBn«ioT cneAy kjlumm 06- 

P330M. 

Cxaa>KMHy 1 6ypsrr M ueMeHTMpyiOT ao 
Kpo.BM 2 npoAyKTktBHoro nnacTa o6caAHO^ 3 
ko/iohhoCi. BcKpwB3K)T n/iacT, npoBOA^T ero 

55 onpoSosaHwe; wcnwTaHne, onpeAe^«K)T npo-. 
AyKTOBHbi^ MHTepBaA, cocTaB nopOA n/iacja, 

• ero <t>nnbTpauwbHHbie w APyrwe napaMeTpw. 

Ha-OCHOBaHVJM ASHHblX nO (^M/lbTpaUMOHHUM 

caoflCTBaM n/iacra cyneTOM moiuhoctm hscoc- 
Hpro o6opyAOBaHM« onpeAe^«iOT A^WHy Tpe* 
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mwH npw 30AaHHO& moiuhoctm HacocHoro B ueHTpa/ibHyio cKeaxcwHy HarHeTa/iu bo- 

oBopyAOBaHMfl. Ha paccroaHHH, paaHOM Ana- Ay. B naManbHufl MOMeHT Hacoc npecoBa/i a 

He Tpeu4MH 4 rttAPopa3Muaa> 6yp»T ecnoMora- Aaaiienwe yBenMMw/ioeb ao 5,6 MHa, Cnycm 8 

TeobHbie padrpy30MHwe CKBawwHbi 5. .- wMHHa6/i»AaTenbHwecKBa)KMHbiHaMa/ivi4)OH- 

CtcBaacwHy 1 b npOAVKTMBHOM viHrepBane pac- 5 raHvipoBaTb h nananocb <J>opMnpoBaUwe KaHa- 

mwpfliOT m o6opyAyiOT 4>n/ibTpoBotf KonoHHOfi iiOB rnApopa3MUBa. JXsBnenm nocTeneHMb 

5. yMeHbiiia/iocb, a pacxoA HarneTaHM* eo3pa- 

HaMMHaioT ocymecTan»Tb rv*APOpa3MbiB <rraii. TTpoMbiBicy KaHa^os npbAo^a/iM b rese- 

rwacra. 3Toro b npOAyKTWBMbi^ WHTepsan Hue 70 mkh, noc/ie Mero yAeiibHUft pacxoA 

HarHeTa»OT 3KMAKOCTb-HOCMTe/ib. flaB^eHMe b 10 HarHeTaHM* cocTaew/i 0,8 n/c hb 0.01 Mna 

HavanbHbift mombht npoAaBKM pe3xo B03pa- penpeccnn na n/iacr. hto npeawcwio npoeicr- 

craeT np.w MWHWMyNie pacxoAa nornoiueHwn. hum Ae6nT. BwHeceHHtiR M3 xaHa/iOB wnan n 

Co BpeMeneM pacxoA nqniomeHwa yBe/iMMM- Me/iKweMacrwubi necKa BWHoewnwcb Ha noBep- 

BaeTCfl, a AaBneHute npoAaBKM yMeHbiuaercJi m xhoct* qepea Ha6moA3TenbHue CKaaxctiHbi 

CTa6nm«KpyeTCfl. VAeAbHbia pacxoA norno- 15 <J)0HT3HMpyiciuuiM noTOKOM. 

menu* aoboa«t AO npoeKTHoro yAeiibHoro BMecte c KWAKOCTbio-HocwTeneM b CKBa- 

3KcnnyaTauwoHHOro.Ae6wTa.nocneMeroHaMM- >kmhy cia/iw HameTaTb rpaBwfl, kotqpuR 3a- 

HaratocyiuecTB/ifiTb3aKaMKyBo6pa30BaHHbie no^HJi/i c<$>opMwpoaaHHyjo xaaepHy u 

nppMWBkoft TpeiUMHbi 4 rpaawfl. Bwmwtw^ m o6pa3oaaHHbie KaHa/ibt rMApopasMWBa, Roe/ie 

TpsmwH 4 uu/iaM, KO/ibMaxaHTbi, Me/iKwe MacTM- 20 3ano/ineHM« xaBepHbi rpaBweM AaeneHwe na- 

uw BWMweaioTCfl bo scnoMoraTe/ibHbie CKBa- rHeiaHMfl pesxo B03poc/io m 3aica*tey hpeicpa- 

MOIHU 5i OTtCyAS BWHOCflTCfi Ha nOBepXHOCTb 3a TMilM. 

CH6T <t>0HTaHiipbBaHH5i ctcBaxwH 5, *w&o nyiewi n pH ocsoeHWM ckb3)kmhw no/iynviAM a*- 

wx xce/iOHHpOBaHwa. caa6Mpo^aHMfl. otk3mkm. 6wt\ Ha 8% npeeu'tuaJOuiMA npoeKTHwCi. 

Roc/ie aanonneHwa o6pa30BaHH«x TpemviH 4 2.5 

rpaBi/teM o6opyAOBaHiie cxBa>KiiHbi 1 npexpa- <& o; p m y n a w 3 p 6 p e t e h w r 

maiOT m HawHaioT ocsoeHiie. Cnoco6b6opyAOsaHMsi4>MnbTpoBOftCKBa- 

il p 14 m 6 p. 8 npouecce p33BeAKn Mecro- *mhw. 3ax/tiOMaioiuuii4Cfl bo bckpwtmm npOAy*- 

po*AeHMfi noA3eMHwx boa» npwypoMeHHbro k tmbhoto n/iacfa, onpo6oBaHMw cxeaxwHw, 

nbi/ieB3TWM n^CK3M, 3a/ieraK3U4MM b MHtepBa- 30 pa3pa6oTKe KaBepHbi ti 3axaMKe rpasM^HOiH 

ne r/iy6wH 190-200 m. npo6ypw^w ueHypa^b- \ cMecw npn nonHOM nornoiMeHMn jkhakoctm- 

ttyio . CKaa^cMHy. Rociie onpo6oBaHM$? 6wn . HOCMTe/ifl. oT/ivisaio mni)c« tbm, mto, c 

onpeAeneH iiHTepaa/i ycTaHOBKui <t>n/ibTpa n ueiibio noBbiiueHMR aiccn/iyaTauMOHHbix napa- 

0pM6HTOp0B04HWe ^MAbTpaUWOHHUe nap3- MeTpOB, H3 paCCTOBHMM, pdBHOM A^MHe Tpe- 

MeTpbin/iaCTaXyHBTOM HMeioiAerocflHacoca. 35 ihmh rwApopaaMbiea. ocymecTB^iOT 6ypeHne 

pasBMBaioiueroAaBfleHMe 6,0 MHa, AflMHa BcnoMoraTenbHWX pa3rpy30MHbix CKeaxwH, 

t pemviH pasMbiea, nepe3 xoropwe mokho ripo- rwAP0pa3MWB n/iacta nyreM HarHeraHMR b He- 

A3BMTb )K«AKOCTtrHOCMTe/»b, HaXOAMTCS B np^- > TO XMAKOCTM-HOCMTe/IB nOA fkQBneHWM W BW- 

Ae^ax 10-20 m. .. soea ee ndnioiueHWA, a aakaMky rpaBMftHott 

HapaccTOHHMH 15MOTCKBa)KMHw npo6y- 40 cMecw Ham/iHaioT nocne CHM>KeHM5* abbabhmsi 

DM/ivi Aae Ha6/iK)AaTe/ibHwe CKBaxc^Hbi, koto- rwApopa3MbtBa AO 3Ha^eHVlC^. o6ecneMMBaio- 

pue o6opyAOBa/iw b wHTepaane 190-200 m mux pacxoA nor/iomeHwfl ?KiiAKOCTii-HocnTe- 

. <J)wnbVpaMi^ c pa3MepoM OTBepcrrMi^, npeBbi- 6o/ibme npoeKTHoro Ae6wTa npw 

maioiMWM a 5-8 pa3 cpeAHM^ paaMep necica, ; aKcn/iyaTauwM. 
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